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量和比例。随光照减弱，4 种幼苗叶片的叶绿素 a(Chla)、叶绿素 b(Chlb)及
叶绿素(Chl)总量逐渐增加，而类胡萝卜素(Car)含量和 Chla/b、Car/Chl 比例
逐渐降低。枫香、木荷、薄叶润楠和红栲的 Chl 和 Car 单位鲜重含量分别
从 L100 光照下的 1.80、0.83、1.98、1.52mg/g 和 0.91、0.65、0.72、0.50mg/g
变为 L8 光照下的 3.31、3.00、3.35、1.90mg/g 和 0.56、0.34、0.39、0.22mg/g。
枫香和木荷的这些参数可塑性较大。 
2. 枫香和木荷的净光合速率(Pn)和气孔导度(Gs)在 L100 光照下 大，














栲的 Pn 和 Gs 在 L25 光照下 大，分别为 4.58、3.96μmol m-2 s-1 和 102.20、
86.40 mmol m-2 s-1。弱光照强烈抑制枫香和木荷的光合作用，对薄叶润楠和
红栲影响较小。除红栲外，其他三种幼苗的蒸腾速率(Tr)随光照增强而增加，
L100 光照下约 2.68～3.72 mmol m-2 s-1。弱光照使四种幼苗的胞间 CO2 浓度
(Ci)增加，特别是在 L8 光照下比 L25 光照下升高幅度较大，增加约 1～3
倍。四种幼苗的水分利用效率(WUE)在中等光照下 大，全光照下，阳性















5. 随光照强度减弱，枫香、木荷、薄叶润楠和红栲 4 种幼苗叶片比叶
面积(SLA)、叶面积比(LAR)、比茎长(SSL)和叶重比(LWR)逐渐增加，分别















28.78 cm2 g-1，11.43、16.87、21.99、43.54 cm g-1 和 0.37、0.40、0.33、0.21
增加到 L8 光照下的 460.78、283.34、215.44、189.89 cm2 g-1，231.14、150.89、
121.54、92.06 cm2 g-1，51.76、52.29、83.09、105.17 cm g-1 和 0.50、0.53、
0.56、0.50。而根重比(RMR)、根冠比(RSR)和基径则随光照减弱降低，分
别从 L100 光照下的 0.33、0.30、0.40、0.54，0.50、0.46、0.68、1.17 和 13.15、




润楠和红栲，在各光照强度下枫香和木荷的 RGRM分别为 0.65、0.57、0.51g 
g-1 mon-1 和 0.51、0.48、0.45 g g-1 mon-1；而薄叶润楠和红栲分别为 0.24、




7. 4 种幼苗的生理可塑性(0.65)＞形态可塑性(0.55) ＞生长可塑性
(0.34)，枫香和木荷的生理可塑性(分别为 0.71 和 0.69)大于其形态可塑性(分
别为 0.52 和 0.50)，薄叶润楠和红栲的生理可塑性(分别为 0.64 和 0.55)和形



























































The aim of this study is to explore the response of seedling regeneration to 
light environmental herterogenety from physiological, morphological and 
population perspectives, and to improve the understanding of regeneration and 
species coexistence in subtropical forests and the practice of revegetation of 
degraded forests in south subtropical area. Several tree species were selected in 
this study, and main research work was carried out for Mallotus paniculatus, 
Liquidambar formosana, Schima superba, Machilus leptophylla and 
Castanopsis hytrix in controlled light environment and field(except 
Liquidambar formosana). The latter two species were transplanted from cohorts 
grown in subtropical rain forest, and others were cultured from seeds. In 
controlled experiment, three light gradients were created by varios shading, and 
the relative photosynthetic active radiation(PAR) is 100%(L100), 25%(L25) and 
8%(L8) repectively. Seedlings of Liquidambar formosana, Schima superba, 
Machilus leptophylla and Castanopsis hytrix were cultured under different light 
regimes for about 1 year. Photosynthesis, membrane lipid peroxidation and 
antioxidant system, biomass accumulation and distribution, height growth, 
phenotypic plasticity, germination and seedling survival under different light 
regimes were studied for these five species(some data were not available for 
Mallotus paniculatus). In field study, seedling emergence in mewly formed gap 
were surveyed using transects. The main results were: 
1. Contents and ratio of photosynthetic pigments of Liquidambar 
formosana, Schima superba, Machilus leptophylla and Castanopsis hytrix were 
significantly affected by light intensities. With decresing light intensity, contents 
of photosynthetic pigments(Chla, Chlb and Chl) based on fresh weight of all 















of Chl and Car based on fresh weight of this four tree species ranged from 1.80, 
0.83, 1.98, 1.52mg/g and 0.91, 0.65, 0.72, 0.50mg/g under L100 to 3.31, 3.00, 
3.35, 1.90mg/g and 0.56, 0.34, 0.39, 0.22mg/g under L8. The plasticity of 
pigments is greater for Liquidambar formosana and Schima superba than for 
Machilus leptophylla and Castanopsis hytrix. 
2. Liquidambar formosana and Schima superba achieved their greatest Pn 
and Gs(7.73, 5.51μmol m-2 s-1 and 126.50, 74.75 mmol m-2 s-1 respectively) 
under high light, otherwise the Pn and Gs of Machilus leptophylla and 
Castanopsis hytrix was highest when grown under moderate light intensity(4.58, 
3.96μmol m-2 s-1 and 102.20, 86.40 mmol m-2 s-1 respectively). Low light 
inhibitated Pn of Liquidambar formosana and Schima superba but had only 
slight effect on Pn of Machilus leptophylla and Castanopsis hytrix. Hight light 
increased Tr of seedlings except Castanopsis hytrix, and Tr ranged from about 
2.68 to 3.72 mmol m-2 s-1 for the three species under high light. In contrast, low 
light increased Ci of all species sharply from L25 to L8. WUE was higher under 
full sun light compare to shading, and WUE of Liquidambar formosana and 
Schima superba was higher than that of Machilus leptophylla and Castanopsis 
hytrix, but there was no significant difference between species under L25 and L8 
light intensities. Under hight light, LUE of Liquidambar formosana and Schima 
superba was higher than that of Machilus leptophylla and Castanopsis hytrix, 
but the reverse was true under low light.  
3. High light increased the contents of O2－ and MDA which can be ranked 
as Castanopsis hytrix＞Machilus leptophylla＞Schima superba＞Liquidambar 
formosana and Castanopsis hytrix ＞ Machilus leptophylla ＞ Liquidambar 
formosana＞Schima superba, respectively. The activities of SOD and POD also 
increased with light intensities. It is interesting that the POD activity of 















The content of O2－ and activities of SOD and POD of all species grown under 
different light regimes were significant correlated, indicating that the antioxidant 
system was boosted up by the accumulation of O2－. Although the presence of 
antioxidant system, membrane lipid peroxidation in leaves still occurred under 
high light, especially for Machilus leptophylla and Castanopsis hytrix. 
According to their physiological response to light regimes, the four tree species 
could be grouped into two groups: shade-intolerant pioneer species (including 
Liquidambar formosana and Schima superba) and shade tolerant climax 
species(including Machilus leptophylla and Castanopsis hytrix). 
4. Fresh weight of single leaf was significantly affected by light intensities 
except Liquidambar formosana. Single leaf dry weight of Machilus leptophylla 
was greater under moderate light intensity, but that of other three species 
decreased with light intensity. There was significant difference between different 
light intensities for single leaf dry weight. Water content of leaves increased 
with decreasing light intensity, and it could be ranked as Liquidambar 
formosana＞Schima superba＞Machilus leptophylla＞Castanopsis hytrix under 
all three light intensities. Single leaf area of Liquidambar formosana and 
Castanopsis hytrix was larger under L25 light intensities, but that of Schima and 
superba Machilus leptophylla increased with decreasing light intensity. 
5. With the decreasing light intensities, specific leaf area(SLA), leaf area 
ratio(LAR), specific stem length(SSL) and leaf weight ratio(LWR) of the four 
tree species increased from 180.43, 168.11, 94.64 and 134.08cm2 g-1(SLA), 
66.08, 66.50, 32.72 and 28.78 cm2 g-1(LAR), 11.43, 16.87, 21.99 and 43.54 cm 
g-1(SSL), 0.37, 0.40, 0.33 and 0.21(LWR) under L100 light treatment to 460.78, 
283.34, 215.44 and 189.89 cm2 g-1(SLA), 231.14, 150.89, 121.54 and 92.06 cm2 
g-1(LAR), 51.76, 52.29, 83.09 and 105.17 cm g-1(SSL), 0.50, 0.53, 0.56 and 















ratio(RMR) and root/shoot ratio(RSR) decreased from 0.33, 0.30, 0.40 and 
0.54(SMR), 0.50, 0.46, 0.68 and 1.17(RMR), 13.15, 8.20, 7.00 and 
3.80mm(RSR) to 0.27, 0.16, 0.20 and 0.30(SMR), 0.38, 0.20, 0.25 and 
0.43(RMR), 4.80, 3.42, 5.73 and 3.57mm(RSR). The variation of these variables 
were greater in pioneer species than shade tolerant species. Stem mass 
ratio(SMR) was not significantly affected by light except Liquidambar 
formosana.  
6. Relative biomass growth rate(RGRM) and relative height growth 
rate(RGRH) of Liquidambar formosana and Schima superba were always 
greater than that of Machilus leptophylla and Castanopsis hytrix respectively 
under all three light treatments. The interspecific RGRM was positively 
correlated with SLA, but negtively with seed mass. There was a trade-off 
between height growth rate(RGRH) and height growth efficiency(SSL) across 
species, the pioneer trees prefered to the former, and the climax trees prefered to 
the latter.  
7. Phenotypical plasticity of the four species was seperated into tree 
components: physiological, morphological and growth related plasticity which 
were ranked as mean physiological plasticity(0.65)＞mean morphological 
plasticity(0.55)＞mean growth related plasticity(0.34) for all four species. 
Physiological plasticity(0.71 and 0.69 respectively) was higher than 
morphological plasticity(0.52 and 0.50 respectively) for Liquidambar formosana 
and Schima superba, but for Machilus leptophylla and Castanopsis hytrix, there 
was no significant differences in Physiological plasticity(0.64 and 0.55 
respectively) and morphological plasticity(0.61 and 0.56 respectively). This 
indicated that physiological plasticity play a major role in the adaptation of 
pioneer tree pecies to light environment. 
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